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964 CASE REPORTS 
FIG. 1. Chest CT-scan of patient 3. One calcified lymph node near the lower lobe bronchus and a few others located more 
centrally are noted. 
FIG. 2. At fibre-optic bronchoscopy of patient 3, a large 
broncholith was seen in the posterior segment of the right 
lower lobe, causing almost total occlusion of the airway. 
grasp or metal wire basket forceps was unsuccessful. Biopsy 
of the surrounding tissue revealed acute and chronic erosive 
inflammation. During rigid bronchoscopy, extensive Nd- 
YAG laser photocoagulation of the surrounding tissue was 
followed by laborious removal of a large amount of intra- 
luminal calcified material (Fig. 3). No further respiratory 
problems occurred in the follow-up of the patient. 
Discussion 
Almost all broncholiths originate from peribronchial 
lymph-node calcification after an inflammatory process. 
Chronic inflammation, fibrosis and calcification in these 
nodes leads to lymph-node enlargement and bronchial 
compression. Constant motion created by respiration or 
beating of the heart can give rise to a broncholith by 
FIG. 3. Control fibre-optic bronchoscopy after removal 
under rigid bronchoscopy. The posterior segment is wide 
open, around it mucosal alterations due to the previously 
applied laser photocoagulation (arrows). 
erosion of the bronchial wall. Pulmonary tuberculosis 
is one of the most common aetiologies in Europe; other 
infectious causes are histoplasmosis, actinomycosis, 
coccidioidomycosis and cryptococcosis (l-3). Silicosis is the 
only known non-infectious cause: migration of silica-loaded 
macrophages into local lymphatics concentrates free silica- 
particles in the hilar and mediastinal lymph nodes. Silicosir 
and mycobacterial disease often coincide: scavenged silica. 
particles impair normal macrophage function, which is the 
first line of defence in mycobacterial infection (4). The 
chemical composition of broncholiths is very similar tc 
that of bone, consisting for 85-90% of calcium phosphate 
and for 10-l 5% of calcium carbonate. They more fre. 
quently occur in the right bronchial tree, a finding that ha! 
been attributed to the airway anatomy and lymph-nod< 
distribution (5). 
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Each of our patients presented with one of the more 
common symptoms: persistent unproductive cough, haemo- 
ptysis and recurrent pneumonia. Coughing up stones or 
lithoptysis, as in our second patient, is a rare but patho- 
gnomonic sign. Physical findings are non-specific: localized 
wheezing or signs of a parenchymal infiltrate can be present 
C.W. 
Hilar calcifications or parenchymal infiltrates are com- 
mon radiological findings, but the key finding of calcified 
lymph-node material in or near a bronchus is very unusual 
on chest X-ray (6). On CT-scan, however, calcified endo- or 
peribronchial lymph nodes can be identified and correctly 
located, especially on high resolution CT-scans (6,7). Retro- 
obstructive atelectasis, parenchymal infiltrate, post- 
obstruction bronchiectasis or air-trapping are other 
radiological signs. 
Fibre-optic bronchoscopy revealed the broncholith in 
only one of our patients, which is in line with literature 
findings (2,5,6). Other abnormalities, suggesting an endo- 
bronchial tumour, as in our first patient, are more common: 
suspect tissue proliferation, oedema, extrinsic compression 
or bronchial obliteration. Granulation tissue is different 
from cancer tissue because of its smoother surface, but it 
is often very difficult to distinguish one from the other 
macroscopically. Therefore, if the pathological features of a 
biopsy specimen of an endobronchial mass are consistent 
with granulation, a bronchial foreign body or broncholith 
beneath the mass should always be considered (8). Mostly, 
the diagnosis can be made by the combination of history, 
radiological findings and bronchoscopy, and nowadays a 
thoracotomy to rule out malignancy is rarely, if ever, 
needed (5). 
Rigid bronchoscopy has long been the procedure of 
choice or removal of a foreign body. In 1989, Lan et al. (8) 
published their experience with foreign-body removal by 
the fibre-optic bronchoscope. They found no correlation 
between the length of time the foreign body was in the 
bronchus and the amount of granulation tissue or number 
of bronchoscopies needed for retrieval of the foreign body. 
They concluded therefore, that, even when a foreign body 
has been in the bronchus for an extended period of time, 
removal by fibre-optic bronchoscopy can still be attempted. 
There were no cases of severe haemoptysis accompanying 
foreign-body removal by fibre-optic bronchoscopy in their 
series, although one patient with active tuberculosis died 
from sudden massive haemoptysis 2 days after foreign body 
removal. 
Things are different, however, in case of broncholiths. In 
our experience and those of others (2,3,5), removal of 
symptomatic broncholiths with simple fibre-optic bron- 
choscopy is usually impossible, except in the rare occur- 
rence of a small stone not incarcerated in the bronchial 
wall. This is in agreement with the findings of Dixon et al. 
(5) who could only remove one of the eight broncholiths 
identified at the time of fibre-optic bronchoscopy. The risk 
of bleeding is higher in case of a broncholith, where the 
granulation tissue can be quite extensive and originates 
from lymph nodes near the vessels outside the bronchial 
lumen (9). Especially in the case of right middle or lower 
lobe broncholiths, the inflammatory granulation can be 
very near to the right pulmonary artery branches. More- 
over, broncholiths can have very sharp edges and cause 
important, sometimes life-threatening, bleeding if no exten- 
sive Nd-YAG laser photocoagulation of the surrounding 
tissues is performed before removal attempts, as was the 
case in our second patient. In cases where the broncholith is 
heavily incarcerated in the bronchial lumen, stone fragmen- 
tation with a high-energy Nd-YAG laser beam can be 
applied to allow endoscopic removal. 
Surgical treatment is indicated in cases of complications 
such as formation of a fistula between the respiratory 
tract and the oesophagus or mediastinum, or in cases of 
life-threatening haemorrhage (9-l 1). 
We conclude that broncholiths are a rare but distinct and 
potentially dangerous pulmonary problem. This diagnosis 
can nowadays almost always be made with the use of CT 
scan and fibre-optic bronchoscopy, and malignant airway 
obstruction can be ruled out based on these findings. 
Broncholiths can be safely removed under rigid broncho- 
scopy with the aid of Nd-YAG laser photocoagulation. 
Thoracotomy remains indicated in cases complicated with 
fistula formation or severe bleeding. 
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